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INTRODUCTION 


Since 1985, several hundred cases of tsutsugamush disease (scrub typhus) have been reported every 
year throughout Korea, so that the disease raises the serious health problem. Neverthless, almost no infor- 
mation on the epidemiological features of the disease including the vector species and its/their ecological 
aspects is available. 

As the first phase of the vector studies, this taxonomical investigation was initiated. All the references 
on Korean chigger mites (the larval stage of Trombiculidae and Leeuwenhoekiidae) are reviewed, and as 
it is found that the keys to Korean species which were prepared by the previous workers are not useful, 
a new key is prepared. The terminology including abbreviations and taxonomical arrangement in the pre- 
sent paper is based on that of Vercammen-Grandjean (1968). 


FAUNA AND HISTORICAL BACKGROUND ON STUDIES OF KOREAN 
CHIGGER MITES 


Total 18 references, in which Korean species of Trombiculidae and Leeuwenhoekiidae were dealt were 
available so far. 43 known species and the related references are given in Table 1. Kanda in 1942 reported 
Trombicula hiranumai for the first time (Cited from Jameson and Toshioka, 1954), and Jameson and 
Toshioka (1953) described Shunsennia tarsalis, each as new species from Korea. Jameson and Toshioka 
(1954) added 10 unrecorded species and two new species to Korean fauna of trombiculid mites: Shunsen- 
nia tarsalis, Gahrliepia (Walchia) brennani var. ventralis, Eushoengastia ikaoensis, E. koreaensis, Trom- 
bicula (Leptotrombidium) palpalis. T. (L.) orientalis, T. (L.) pallida, Т. (L.) hiranumai, Т. (L.) myotis, Т. 
(L.) subakmushi, T. (L.) taniyai, T. (Neotrombicula) japonica, Т. (N. ) nagayoi, Eushoengastia koreaensis 
n. sp. and T. (L.) subintermedia n. sp. In 1955 two new species, Trombicula dubinini and T. talmiensis 
were collected in North Korea and described by Schluger (1955); the latter species was collected in South 
Korea and redescribed by Kardos (1961) but the former has not found in South Korea. Traub et al. (1958) 
described and illustrated eight new species from Korea: Trombicula (Leptotrombicula) gemiticula, T. (L.) 
zeta, Т. (L.) tecta, Т. (L.) pumilis, Т. (L.) halidaxys, Eushoengastia (Laurentella) arcaricola, Gahrliepia (Walchia) 
comataxilla and Shunsennia hertigi. 

Chung (1959) who was the first Korean worker of trombiculid mites briefly redescribed 22 species without 
illustration, including five unrecorded species from Korea: Neoshoengastia posekanyi, Eushoengastia kita- 
jimai, E. miyagawai, Trombicula pomeranzevi and T. scutellaris. One new species that he found is not valid, 
because it was not named (simply Trombicula sp.) and too briefly described without illustration. Ah (1960) 
described a new species, Shunsennia gracilis collected from Apodemus mice at central Korea. However, 
this new species was not compared with Shunsennia hertigi Traub, Morrow and Lipovsky, 1958, all the 
characters of which were identical to those of S. gracilis, except the number of fine teeth of the chelicera 
and the number of the setae on the palpal tarsus. Ah (1960) described that S. gracilis had “chelicera with 
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KOREAN SPECIES OF LEEUWENHOEKIIDAE AND TROMBICULIDAE 


LEEUWENHOEKIIDAE 


Shunsennia gracilis 
hertigi 


tarsalis 
TROMBICULIDAE 


Eltonella ichikawai | (ol ITT] 

Leptotrombidium, akamushi Ree EH | | |9] axe 
gemiticulum .[[l]l]jejIriTtiioooj|rli!.id 
halidasys EL prier tT (oe 
hiranumai e| ОТТ ГТ ОГ Гү 


intermedium eee Ol epee ad 
miyajimai 


myotis | | jot ГӘ TT Tory Tor ш Ши 
orientale 11901011 lol T sol 150150 lolol x | 
pallidum | | lolol | Jol [ TOL Iojojojololojo| ж 
palpale |_| lolol | lol T Tof jojolololololo! x | 
pumile itt tt fel ЕСС Це 
scutellare ШЕШШ tT ПТ ШШ fo} ОГ [* | 
subakamushi | | fol Tt fol TTT lof} i | |] 
subintermedum _| | lelo] | Jol | jor СО fol lor | X | 
tectum г ө ГТ Гү 
zetum | | | | lojlolólololo| x | 
Microtrombicula kyongkiensis — | IJTI TIT el TTT TT TT | 
loomisi | ft ft tT tty Tiel TT Try TT 
miniopteri _ LI tet ie ey lie) ye шш 
pipistrelli _ 131. Boe el er 
Neotrombicula dubinini eet Jer pps 
gardellai ptt tt Tt ЕСС 
Ves | | I lolol | fol T fol оС 1 | | lol x | 
mitamurai 


nagayoi 
pomeranzevi LT eT eo ise 
southardi Pt tet tt {et for ши пип 
talmiensis __ H || Je| | oeeo sotona 
tamiyai | | toio; | jor | 
Sasatrombidium koomori ЕТ 
Ascoschoegastia arcaricola ОТЕ 
kitajimai Acco BCC Cece ee 
Cheladonta ikaoensis ttot o-s- 
Euschoengastia koreaensis | | lero] | fol | lor folololofojolol x | 
Helenicula miyagawat ON ERR ape | | TT ]o[T folol | x | 
Neoschoengastia asakawai HH | | | | { fol T T | T |] | 
posekanyi I Lb T Egg TII arx] 
Walchia ventralis 


comataxilla 


@ new species: @ new record; Ж Confirmed by the author; € misidentified; Ф € not ventralis, bur W. comataxilla; €ee 
probably synonym of hertigi (?). 


1. Kanda, 1942 7. Chung, 1950 13. Southwick, 1968 
2. Jameson & Toshioka, 1953 8. Ah, 1960 
3. Jameson & Toshioka, 1954 9. Kardos, 1961 


4. Traub et al., 1954 10. Huh et al., 1962 
5. Schluger, 1955 11. Ah, 1964 


14. Kwon & Lim, 1973 
15. Lee et al., 1983 
16. Kim et al., 1987 


17. Lee et al., 1988 
6. Traub et al., 1958 12. Woo & Kim, 1967 18. Ree et al., 1989 
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numerous minute teeth (more than 12) on ventral surface of cheliceral blade and a subapical dorsal teeth”. 
Traub et al. (1958) wrote in the description of S. hertigi “chelicereae about 3/8 as long as broad at base; 
with subapical row of very small teeth immediately proximal to the cheliceral cap”, in which the number 
of the teeth was not mentioned, however there were only 5-6 teeth on their origical illustration. Ah’s illustra- 
tion was not coincide with his description, i.e. “a subapical dorsal tooth” was not shown in the illustration. 
The original illustrations of S. hertigi (drawn by Traub et al., 1958) and S. gracilis (drawn by Ah, 1960) 
are given on Fig. 1. The descriptions and illustrations of the above two papers do not make it clear whether 
the chelicerae of two species are morphologically identical or different. Another difference between S. gracilis 
and S. hertigi is the number of the branched setae on the plapal tarsus, i. e. the former has seven, whereas 
six in the latter species. Traub and Nadchtram (1966) treated S. gracilis as a synonym of S. hertigi, without 
mentioning any remarks, nor giving the comparison of characters between two species. They simply remarked 
that “gracilis is deemed a synonym of hertigi". On the other hand, Vergammen-Grandjean (1968) treated 
S. gracilis Ah, 1960 as a distinct species on the list of the chigger mite of the Far East. Judging from all 
the references mentioned above, the writer proposes that Shunsennia gracilis Ah, 1960 be retained as valid 
name, until new findings on gracilis and/or hertigi are obtained. 

Trombicula (Neotrombicula) gardellai and T. (N.) southardi were added by kardos (1961), both as new 
species to the fauna of Korean trombiculid mites in 1961. Ah (1964) described four new species of genus 
Microtrombicula: M. kyongkiensis, M. loomisi, M. miniopteri and M. pipelli, all of which were internasal 
species of the bat. Woo and Kim (1967) listed 12 species of tombiculid mites in their ecological study reports, 
and Leptotromidium intermedia, an unrecorded species until that time in Korea, was included in the list. 
However, because this paper was ecological one rather than taxonomical and there was neither taxonomical 
remarks nor discussions, this species would better not inlcluded in the list of Korean Trombiculidae. Moreover, 
Neotrombidium coreana was also included in the list, but there is no such named species in Trombiculidae. 
In the progress report “Ectoparasite Survey of South Korea” of the 5th Preventive Unit, 65th Medical Group, 
FASCOM, Southwick (1968) listed 29 species of Korean trombiculid mites without redescription and il- 
lustration, in which two unrecorded species from Korea were included. They were Neoschoengastia asakawai 
and Neotrobicula ichikawai. Neoschoengastia posekanyi was included only in the key, but not in his collec- 
tion records. In 1980s, Leptotrombidium miyajimai and L. akamushi were reported for the first time in Korea, 
the former species by Lee et al. (1983) and the latter by Kim et al. (1987). Both papers were the ecologicial 
ones and no taxonomicai remarks were given. With the kindness of the head authors of both papers, the 
writer could check the specimens and confirmed that both species were mis-identified. Therefore these two 
species are deleted from the list. Walchia brennani ventralis was reported for the first time in Korea by 
Jameson and Toshioka (1954), and followed by Traub et al. (1954), Chung (1959), Huh et al. (1962) and 
Woe and Kim (1967). However, Traub et al. (1958) reported that the Korean species reported by Jameson 
and Toshioka (1954) was not W. brennani ventralis, being separable from W. b. ventralis by shorter postlateral 


((* 


Fig. 1. Chelicera of shunsenuia hertigi (A: illustrated by Traub etal., 1958) and S. gracilis (B: illustrated by Ah, 1960). 
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setae (PL), smaller coxa II (PW/coxa II 2 0.91, whereas 0.74 in W. b. ventralis) and larger AW and PW 
(44 and 50 y respectively, whereas 34 and 45 и in W. b. ventralis). Taking into account such characters, 


they designated the Korean specimens as a new species nawed W. comataxilla. The writer found that the 


key characters of W. b. ventralis redescribed by Jameson and Toshicka (1954) was well coinsided with 


W. comataxila’s. Also as W. b. ventralis belongs zoogeographically Indo-Malayan subregion of Oriental 


region, this species should be deleted from the list. 


In summary, total 39 species, 12 genera of Trombiculidae and Leeuwenhoekiidae were recorded in Korea, 


as shown in Table 2. Among 39 species, two are parasitic on birds, 36 on mammals (7 spp. on bats and 


29 spp. on redents) and one on both birds and mammals. 


Table. 2. List of Trombiculidae and leeuwenhoekiidae in Korea 


TROMBICULIDAE Ewing, 1944 
TROMBICULINAE Ewing, 1929 
TROMBICULINI Vercammen-Grandjean, 1960 
Eltonella Audy, 1956 
l. E.(E) ichikawai (Sasa, 1952) 
Leptotrombdium Nagayo, Miyagawa, Mitanura & Imamura, 1916 


2. L. (Ericotrombidium) gemiticulum (Traub, Morrow & Lipovsky, 1958) 


E: 
. (L.) hiranumai (Kanda, 1942) 

. (L.) myoti (Ewing, 1929) 

. (L.) orientale (Schluger, 1948) 

. (L.) pallidum (Nagayo, Mitamura & Tamiya, 1919) 

. (L.) plapale (Nagayo, Mitamura & Tamiya, 1919) 

. (L.) pumile(Traub, Morrow & Lipovsky, 1958) 

. (L.) scutellare (Nagayo, Mitamura, Tamiya & Tenjin, 1921) 
. (L.) subakamushi (Schluger, 1948) 

. (L.) subintermedium (Jameson & Toshioka, 1945) 

. (L.) tectum (Traub, Morrow & Lipovsky, 1958) 

vd, 


PrP PrP PP ee 


(L.) halidasys (Traub, Morrow & Lipovsky, 1958) 


(L.) zetum (Traub, Morrow & Lipovsky, 1958) 


Microtrombicula Ewing, 1950 
15. M. kyongkiensis Ah, 1964 
16. M. loomisi Ah, 1964 
17. M. miniopteri Ah, 1964 
18. M. pipistrelli Ah, 1964 
Neotrombicula Hirst, 1915 
19. N. dubinini (Schluger, 1955) 
20. N. (N.) gardellai (Kardos, 1961) 
21. N. (N.) japonica (Tanaka, Kaiwa, Teramura & Kogaya, 1930) 
22. N. (N.) mitamurai (Sasa, Hayashi, Kumada & Teramura, 1950) 
23. N. (N.) nagayoi (Sasa, Hayashi, Sato, Miura & Asahina, 1950) 
24. N. (N.) pomeranzevi (Schluger, 1948) 
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Table 2 (Continue) 


25. N. (N.) southardi (Kardos, 1961) 
26. N. (N.) talmiensis (Schluger, 1955) 
27. М. (N.) tamiyai (Philip & Fuller, 1950) 
Sasatrombidium Vercammen-Grandjean, 1960 
28. S. (S.) koomori (Sasa & Jameson, 1954) 
SCHOENGASTIINI Vercammen-Grandjean, 1960 
Ascoschoengastia Ewing, 1948 
29. A. (А.) arcaricola (Traub, Morrow & Lipovsky, 1958) 
30. A. (A.) kitajimai (Fukuzumi & Obata, 1953) 
Cheladonta Lipovsky, Crossley & Loomis, 1955 
31. C. ikaoensis (Sasa, Sawada, Kano, Hayashi & Kumada, 1951) 
Euschoengastia Ewing, 1938 
32. E. (E.) koreaensis Jameson & Toshioka, 1954 
Helenicula Audy, 1954 
33. H. (H.) miyagawai (Sasa, Kumada & Miura, 1951) 
Neoschoengastia Ewing, 1929 
34. N. (N.) asakawai Fukuzumi & Obata, 1953 
35. N. (N.) posekanyi Wharton & Hardcastle, 1946 
GAHRLIEPIINAE Womersley, 1952 
Walchia Ewing, 1931 
36. W. (W.) comataxilla (Traub, Morrow & Lipovsky, 1958) 
LEEUWENHOEKIIDAE Womersley, 1945 
Shunsennia Jameson & Toshioka, 1953 
37. S. gracilis Ah, 1960 
38. S. hertigi Traub, Morrow & Lipovsky, 1958 
39. S. tarsalis Jameson & Toshioka, 1953 


KEY TO THE CHIGGER MITES OF KOREA 


Jameson and Toshioka (1954) presented the key to 14 species of the chiggers of South Korea, and 
Chung (1959) added seven species to the key. However, Chung’s revised key was not reliable in several 
aspects. Southwick (1968) prepared another key to 29 Korean species of the chiggers. The key characters 
that the previous workers had employed were mainly the leg setal formulae, palpal setal formula and some 
others, some of which are very difficult to observe, particularly in case that the specimens are not perfectly 
prepared. 

The writer prepared the larval key to 39 species of Trombiculidae and Leeuwenhoekiidae of Korea, employ- 
ing mostly the characters of the scutum, the dorsal setal formula and соха! setal IH, which are not only 
comparatively easy to observe but highly stable. In case that it is not possible to identify the species by 
comparing one or two key character(s), the pictorial key (Annex I) is made by using several characters at 
the same time, which resulted inevitably in a little complicated one. In the pictorial key, the original illustra- 
tion of the scutum of each species are given in stead of diagramatic drawings of the relevant characters, 


as the scutum has several important characters. 
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KEY TO THE CHIGGER MITES OF KOREA 


1. -Scutum without, or with only one anteromedian seta (AM) ........... TROMBICULIDAE ........... 2 
-Scutum with two anteromedian setae (AM) ................... LEEUWENHOERIIDAE ................... 37 
2. -Scutum without anteromedian seta (AM). Leg II and Ш with 6 segments ......... GAHRLIEPIINAE 
Nude: With 4 scutal setae. Humeral setae 2 pairs. PW 15 u ................. Walchia comataxilla 
-Scutum with one anteromedian seta (AM). Leg Il and III with 7 segments .................................... 
ast ed attt ttu S oe TROMBICULINAE. ........ erect ал А 
3. -Sensillae expanded (lanceolate to globose) ........................ SCHOENGASTIINI ........................ 4 
-Sensillae filamentous .......................................... TROMBICULINI ннан. 10 
4. -Sensillary bases (SB) close together. Соха Ш with 2 setae. Anterolateral setae (AL) longer than anterome- 
Фай:ѕеѓа: (АМ) iso niente tet Ee endis Helenicula miyagawai 
-Sensillary bases (SB) wide apart ........................................а emeret ener reels 5 
5. -A portion of scutum (usually posterior half) overlapped by cuticular striations .............................. 
INCOSNOENGASEG ———————————m 6 
-Scutum not overlapped by cuticular striations ...........sssssssseeteeeee rentes 7 
6. -Humeral setae 1 pair. 1st row of post-humeral dorsal setae (1st PHS) 8. Galeal seta nude (on birds) 


ELLE N. posekanyi 
-Humeral setae 2 pairs. 1st row of post-humeral dorsasl setae (1st PHS) 12-14. Galeal seta branched 
(on birds) corset Lor Rt а er tte ee СТ N. asakawai 
. -Scutum with anterolateral (AL) shoulders; anteromedian seta (AM) in advance of a line of anterolateral 
setae (AL line) oeer Ascoshoengastia .............. sse 8 
-Scutum without AL shoulder; AM behind of AL Tine ............ssssssse ees 9 


. -Posterior margin of scutum evenly rounded (convex). Ist row of posthumaral setae (Ist PHS) 10 or 


hop "P A. kitajimai 


-Posterior margin of scutum slightly sinuate (biconvex). 1st row of posthumeral setae (1st PHS) 8 


Ve ote ER EUH pe guts УОЛ ЕЛУ ЛЛ КУУЛ ЛОО ЛО УЕЛ ООО ОООО A. arcaricola 

9. -Humeral setae (HS) 2 pairs. Dorsolateral tibial seta of palpus branched .................... Cheladonta 
ENS SB in advance of PL line. Соха Ш oval .................................. С. ikaoensi- 
-Humeral setae (HS) 1 pair. Dorsolateral tibial seta of plapus nude ........................ Eushoengastia 
А d SB behind of PL line. Соха III elongate ................................. E. koreaensis 

10. -Scutum rectangular; posterior margin never angulate ................. Leptotrombidium ................. 11 
-Scutum pentagonal or subpentagonal; posterior margin broadly О or V shaped ...................... 23 

11. -Coxal seta Ш on or close to anterior margin of the coxa ............ssssesssseeee 12 
-Coxal seta Ш separated from anterior margin of the coxa, by more than twice the setal diameter ...... 14 

12. -1st row of posthumeral setae (1st PHS) 8. Postlateral setae (PL) submarginal, with shoulders. Base 


13. 


of sensilla (SB) behind of PL line. Sensilla basally barbed. fpp = N/N/BNB .................. L. orientale 
-1st row of posthumeral setae (1st PHS) 10 or more. SB more or less on PL line ................... 13 
-Scutum larger (PW 80xSD 45 y). PL shoulders absent. Base of sensillae with very minute barbs. fD = 
2:12:98; ТОВА; 2246 «uu te ati Ee te Ren a L. gemiticulum 
-Scutum smaller (PW 71 x SD 38и). PL shoulders prosent. Base of Sensillae nude. fD= 2, 10, 

107710,:9,:6.:2— 20 tte cette АЕ ры ine wide wh eerie, иа тн L. palpale 
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14. -1st PHS 12-14. Sensilia basally barbed. PL submargical. with shoulders. fD = 2, 12-14,11-12, 12, 
ТО ВО oue t Les decade te tain tede etn acer ventas ЦИНА L. pallidum 
МЕЕРИ: ВТО untere ete RR e etre eel eco dti Nds dee eis ie 15 

15. -1st PHS usuablly 10 ............ sse eene enn enne en eren eene ener 16 
-1st PHS usually 8 BR ——— 18 

16. -PL submarginal, with shoulders. Galeal seta branched. PW 77 p. fD=2, 10, 8-10, 8 ..... = 40-46 
"PERLES L. tectum 
-PL at corners, without shoulders шинада рина наны КЫНКЫ КО 17 

17. -Scutum less than twice as wide as long; posterior margin slightly convex; SB more or less on PL line. 
fD - 2, 10-12, 10-12, 2, 9-12, 8.10, 4, 2247-62 sss L. scutellare 
-Scutum more than twice as wide as long; posterior margin more or less straight; SB in advance of 
PL line. fD - 2, 10, 8, 8, 7-8, 4, 2241-42. (on rabbits) ............ sese . L. hiranumai 

18. -Sensillary bases (SB) in advance of PL line. a pair of crescental shaped lines near anterior margin 
of scutum present ...................... аана аана НАННАН ААИНИН ННН АННАН НАННАН 19 
-Sensillary bases (SB) behind of PL line .................................- eem 20 

19. -Anterolateral corners of scutum round. Posterior margin of scutum straight. fpp = N/N/NNN. Parasitic 
NI RERO EEA НИ ЛУ УЫ ОУ ОГ L. subakamushi 
-Anterolateral corners of scutum angulate. Posterior margin of scutum biconvex. fpp=N/N/BNN. 
Parasitic on Баб... кезии инин иени нина иран nennen nnne nnne eene L. myotis 

20. -PL submarginal, with shoulders... ee eee 21 
-PL at corners, without shoulders ............... see e eene eren 22 

21. -Scutum smaller (PW 77xSD 47 y). Sensillae basally nude. АМ 50 y. fD=2, 8, 6, 6, 6, 4, 4 ..... 
E аиа enh AOS аа раа санаага К ОКА L. subintermedium 
-Scutum larger (PW 90x SD 51 н). Sensillae basally barbed. AM 71и. Ю=2, 8, 6, 6, 6, 4, 2 ; 
ЖКО ОООО КОКО УО УУЛОО КУТЕ РЕТКЕ L. zetum 

22. -Scutum very wide (PW 108и), more than twice as wide as long; anterior margin concave at AL cor- 


ners; lateral margin straight; posterior margin not sinuate. Sensillae thin, fragile and very sparsely bran- 
ched at distal 2/3. fD=2, 8, 12, 10 .... =85-105 sss L. halidasys 
-Scutum not so wide (PW 69 и), less than twice as wide as long; anterior margin straight; lateral margin 
slightly concave; posterior margin biconvex. Distal 2/3 of sensillae plumose. fD = 2, 8, 6, 6, 6, 2=30 


"E L. pumile 
23. -Scutum wider than long ............ssesseseeeeeeeeee eem enne nnne eene eene nennen nnn 24 
-Scutum longer than wide ......................... Microtrombicula (Parasitic on bats) ......................... 34 
24. -Scutum with AL shoulders .... Eltonella ....fpp =B/B/NNB. fD = 2.6,6,6,4,4,2 2 30 .... E. ichikawai 
-Scutum without AL shoulders ........................... eene en nee eene enne 25 
25. -Lateral margin of scutum concave ......... Sasatrombicula ......... Galeal seta nude. fpp = B/B/NBB. 
fD = 2,14,10,8,8,6,4. Parasitic on bats. ..........ssssssssee Hen S. koomori 
-Lateral margin of scutum straight... Neotrombicula ........................ 26 
26. -Humeral setae (HS) 2 pairs ............. sse eee 27 
-Humeral setae (HS) 1 pair... ere nee een enne 28 
27. -Galeal seta nude. SB on PL line. D =4, 6, 6, 6, 6, 4, 2, 2 ....................................... N. japonica 
-Galeal seta branched ........................аа ннан ee nennen N. dubinini 
28. -Distal 2/3 of sensillae branched. Posterior margin of scutum U shape(except talmiensis) ...... 29 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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-Sensillae nude, with very minute barbs on basal 1/3. Posterior margin of scutum V shape. SB slightly 


Be DIV OR PIS Des ыкы den s tll uas tol c en ee da dure td N. pomeranzevi 
-Ist row of posthumeral setae (1st PHS) 10-12................................................................ 30 
-Ist row of posthumeral setae (Ist PHS) 6-8 ................................................................. 32 
-Sensillary bases (SB) on PL line. Leg Ш with 1 mastitarsala, and without tibiala. fD = 2,10, 10 
icq FOO m UI RPM N. southardi 
-Sensillary bases (SB) well behind of PL line. Leg Ш with З mastitarsalae, and 1-2 tibiala(e) .... 31 
-Sensillae branched on distal 2/3. Соха Ш elongate. fD = 2, 10, 8, 2, 9, 2, 6,4, 2=45................ 
ERES N. tamiyai 
-Sensillae with 4-6 branches on middle part only (distal 1/3 nude), Соха Ш oval. fD - 2, 12, 2, 10, 
2. NOB ded octaua s ud Kor чы ы з, А и a еа N. mitamurai 
-SB slightly behind of PL line. Galeal seta forked. PL. 65 и (58-74џ). fpp - B/B/BBB. fD 2, 8, 6, 
o x MP RC EORR N. talmiensis 
-SB in advance of PL line. Galeal seta nude. fpp=B/B/NBB ................................................... 33 
-Ist PHS 8. Scutum larger (PW 86-98 x SD 55-611). PL longer (55и). fD-2, 8, 8, 2, 10, 4, 6, 2 
LT» N. nagayoi 
-1st PHS 6, Scutum smaller (PW 79-88 x SD 46-574). PL shorter (50 u). fD - 2, 6, 6, 2, 6, 4, 4, 
CN PTT О ОЛКО ТИК КГ УК, М. gardellai 
-Ist PHS 6. Scutum wider (PW 59-64y). Sensillae long (75и). fpp - B/B/BBB., ............ M. loomisi 
-Ist PHS 8. Scutum narrower (PW less than 40 y). Sensillae short (55 HOF less) .................... 35 
-Palpal genual seta nude. Coxal seta Ш well separated from anterior margin of the coxa. fpp = B/N/NNN 
ETE M. miniopteri 
-Palpal genual seta branched. Coxal seta III close to anterior margin of the coxa ..................... 36 
-Coxal seta Ш on just rear anterior margin of the coxa. Scutum narrower (PW 30-344). Sensilla shorter 
(36u). fpp =B/B/NNB ................................... а M. pipistrelli 
-Coxal seta Ш on anterior margin of the coxa. Scutum wider (PW 39 u). Sensilla longer (55 y). 
dcin —— M. kyongkiensis 
-Posterior margin of scutum convex. Eyes single. fpp = B/B/BBB .................... Shunsennia tarsalis 
-Posterior margin of scutum biconvex. Eyes double. fpp =B/B/BNN .......................................... 38 
-Chelicera with 5-6 fine teeth subapically. Palpal tarsus with 6 branched setae ............................ 
IEEE Shunsennia hertigi 
-Chelicera with more than 12 teeth subapically. Palpal tarsus with 7 branched setae. ................... 
SERRE tenés db КЫШ ОКОЛО ЛОК ККК Л КККК ЕТО ККК eo ed Shunsennia gracilis 
ABSTRACT 


All the available taxonomical informations on Korean chigger mites were reviewed. Total 
43 species, including 21 new species were reported from Korea, of which 4 species were 
misidentified or synonym. The larval key to 39 Korean species of Trombiculidae and 
Leeuwenhoekiidae is made, by using mostly the characters of the scutum. 
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LARVAL KEY TO GENERA AND SPECIES OF TROMBICULIDAE AND 
LEEUWENHOEKIIDAE IN KOREA 


SHEET 1 
TROMBICULIDAE 


Scutum with 1 AM 
or absent. 


TROMBICULIDAE 


Sctum with 2 AM. 
LEEUWENHOEKIIDAE 


DEA 


Posterior margin of Posterior margin of Scutum with 1 AM. 


scutum slightly biconvex. scutum convex. Eyes Leg II and Ш 
Eyes double. B/B/BNN. single. B/B/BBB. with 7 segments. 
| Shunsennia tarsalis TROMBICULINAE 


Chelicera with 12 
teeth or more. 7 
setae on palpal 
tarsus. 

Shunsennia gracilis 


ү. 


IN 


Chelicera with 5-6 
teeth. 6 setae 

on palpal tarsus. 
Shunsennia hertigi 


Sensillae expanded. 


Q Sensillae filamentous. 
SCHOENGASTIINI TROMBICULINI 
SB close fogether. 
SB wide apart. 


Соха Ш with 2 
setae. AL longer 
than AM. 

Helenicula miyagawai 


A portion of scutum 
(usually 1/2 of pos- 
terior margin) over- 
lapped by cuticular 
striations. 
(Neoschoengastia) 


Scutum not overlapped 
by cuticular striations. 


Scutum without AL 
shoulders. AM be- 
hind AL line. 


Posterior ‘margin 

of scutum evenly 

rounded (convex). 

Ist PHS 10 or more. 

A. kitajimai 
are: 


HS 2 pairs. 1st PHS 
12-17. Galeal seta 
branched. 

N. asakawai 


HS 1 pair. Ist PHS 8. 
Galeal seta nude. 
N. posekanyi 


HS Z pairs. SB slightly 
in advance of PL line. 
Coxailll oval form. SB 
with crescental shaped 
marking anteriorly. 
Cheladonta ikaoensis 


CD 


AM absent. Leg 
П and Ш with 

6 segments. 
GAHRLIEPIINAE 


4 scutal setae. 
(Walchia) 

[L| 
HS 2 pairs. 
Scutum 50x75 y. 
W. comataxilla 


SHEET II 
TROMBICULINI 


Scutum with AL shoulders. 
AM in advance of AL line. 
(Ascoshoengastia) 


Posterior margin 

of scutum slightly 
biconvex. 1st 

PHS 8. A. arcaricola 


HS 1 pair. SB behind of 
PL line. Coxa Ill 
elongate. 

Eushoengastia koreaensis 
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SHEET Il 
TROMBICULINI 


Sctum rectangular; Scutum pentagonal or 

posterior margin subpentagonal; posterior 

never angulate. margin U or V shaped. 

(Leptotrombidium) | 

SHEET IV Scutum longer than Scutum wider 
Leptot rombidium wide. Sensilla nude. than long. 
(Microtrombicula) 
1st PHS 6. Scutum 1st PHS 8. Scutum Scutum without ^ Scutum with AL 
wider (PW = 59-64 и). norrower (PW<40p). AL shoulders. ^ shoulders. B/B/NNB. 
Shensilla long (75и). Sensilla short (<55y). ^ 1D-2,6,6,6,4,,2 =30 
B/B/BBB. fD = 2,6,4,6,4,6,4,4,2. | { и Й Eltonella ichikawai 
M looma r ichikawai 
m Palpal genual seta Palpal genual Pani T. 
nude. Coxal seta seta branched. 


Ш well separated 
from anterior margin. 


B/N/NNN. M. pipistrelli x 
Lateral margin Lateral margin 
of scutum concave. of scutum not 
(Sasatrombicula) concave. 
| (Neotrombicula) 
Galeal seta "d 
nude. B/B/NBB. 
{Р =2,14,10,8,8, 
Scutum narrower Scutum wider (PW-39,) 6,4. 
(PW = 30-34). Coxal Coxal seta III on S.koomori 
seta Ш on rear anterior margin. 
anterior margin B/B/BNB. S=55 y. SHEET n 
Bm Neotrombicula 


B/B/NNB. S «36 y. M. kyongkiensis 


M. pipistrelli SS Ets 
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SHEET Ш 
Neotrombicula 


HS 1 pair. HS 2 pairs. 
m Ц 1 
Sensilla nude, Sensillae branched. Galeal seta Galeal seta nude. 
with very minute Posterior margin of branched. fD =4,6,6,6,6,4,2, 

barbs on basal 1/3. scutum U shaped (ex- dubinini 2-36. 
Posterior margin of cept talmiensis). japonica 
scutum V shaped. 

fD = 2,10,2,8-10,8, 

6,4,2,. 6—66 

pomeranzevi 


1st PHS 10-12. 1st PHS 6-8. 
j SB slightly behind of - SB in advance of 

m is ja line. Leg SB behind of PL PL line. Galeal seta PL line. Galeal 
inn di line. Leg Ш with forked. PL 65(58-74)y, seta nude. Pos- 

arsala, without 3 mastitarsala and B/B/BBB. fD-2,8,6,6,2, terior margin of 
tibiala. fD = 2,10, 1-2 tibiala. 44,2 t U sh d 
10 -— 265-74. кзы | scutum U shaped. 
PL= 66 И aimiensis B/B/NBB. 
southardi [^ 

N 

Coxa Ш elongate. Coxa Ш oval shaped. 1st PHS 8. Scutum 1st PHS 6. Scutum 
Sensilla branched Sensilla with 4-6 larger (PW 86-98 x smaller (PW 79-88 
on distal 2/3. | branches on middle SD 55-614). PL=55y. x SD 46-57y). PL=50y. 
fD =2,10,8,2,9,2.6, part only. D =2,12, fD =2,8,8,2,10,4,6,2. fD=2,6,6,2, 6,4,4,2. 
4,2=45 2,10,2,10,8,4 - 50. nagayoi gardellai 


tamiyai mitamurai 
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SHEET IV 
Leptotrombidium 


Coxal seta Ill separated from anterior 


Coxal seta Ш on or close to | 2208 А 
anterior margin of the coxa. margin of the coxa, by more than twice 2 0; 
М the setal diameter. git 
Ist PHS 8. SB well 1st PHS 10 or more. SB on, 
behind of PL line. or very slightly behind PL line. 1st PHS 8-10. 1st PHS 12(-14). 


sensillae basally 


| e — 
barbed. PW 67 y. Scutum larger (PW 80 Scutum smaller (PW 65 
fD = 2,8,8(6) wee 232. x 45y). PL 52u. Base -71 x SD 38y). Base 
orientale of Sensillae with of sensillae nude. 
very minute barbs. PL shorter (474). 
gemiticulum 


H { 


4 


Sensillae basally 
barbed. PW 73и. 
fD=2, 12,12,11 
өө = 70. 
pallidum 


Ist PHS 10. 1st PHS 8. 


PL with shoulders. PL without SB on or behind SB in advance of 
PW 77 y. f(D - 2,10, shoulders. PL line. | PL line. 2 cres- 


8(10), 8 ..... = 40-46, cental shaped lines 
near anterior margin 


Galeal seta branched. — Scutum less than Scutum more than 

fectum. ‘twice as wide as twice as wide as ot scutum; 
long; posterior long; posterior AL corners sharply AL corners round. 
margin convex. margin more or angulated. Poster- Posterior margin 
SB on PL line. less straight. ior margin of scu- of scutum straight. 
fD =2, 10-12, 10-12. SB in advance of tum biconvex. N/N/  N/N/NNN. (on bats). 
evs PL line. 0 - 2,10, BNN (on bats). subakamushi 


m myotis 


PL with shoulders. PL without shoulders. 
posee Scutum: anterior Posterior margin of 
Scutum smaller Scutum larger margin straight; scutum slightly convex; 
(PW 77 x SD 47 y). (PW 90xSD 56 и). lateral margin anterior margin 
Sensillae basally Sensillae basally slightly concave; concave at AL; 
nude. AM 50 y. barbed. AM 71 p. distal 2/3 of sen- lateral margin st- 


subintermedium zetum sillae plumose; raight. Sensilla thin, 


TN 


PW 69у. DS- 27-32. fragile and very spar- 
sely branched. PW 


i 108p. Total DS - 85-105. 
halidasys 


pumile 


